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(71) We, NOL OFFSHORE SER- 
VICES (UK) LIMITED, a Bridm Company, 
of 131—133 Kctknd Park Avenue, London 
Wll 4UT (foraeriv of 4-4 Wood Street, 
London EQV 7JY), do hereby declare the 
Invention, for which wc pet y tfast a Patent 

nbc granted u% tod the method by which 
to be p er f ormed, to be paiticulariy des- 
cribtd in and by the following statement • — * 
That tuvcndoa rebus tx> the securing of 



wardiy defooned as by 
explosion deforms 

it locally into 



so that the 
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structu re s to tubular metal piles underwater. 

It Is the conremiooal practice where, for 
example, a base is to be fastened to the set* 
bed by piles for the base to incorporate indi- 
vidual tubes which encircle the parts of the 
piles projecting above the aca~bed, and the 
tubes are then secured to the piles by any 
one of several methods including weldmg or 
grouting, or driving a pfn diametrically 
through each pile and the surrounding tube. 
AH of these methods are however extremely 
exp e nsiv e by reason of the need to ship out 
divers and the recjnfcod special apparatus for 
underwater work and the lengthy work neces- 
sary on site* 

According to the present invention there 
is provided a method of securing to tubular 
metal piles a structure incorporating a plurality 
of tubes through which the respect ive pOss 
which method comprises locally de* 
» etch pflo outwardly into Ugbtly 
or wcicted engagement with the en- 
flwltny tube by detonation of an explosive 
chugs within the pib. 

It will be understood that the only work 
required of the diver in in underwater opera- 
tion according to die invention b to ensure 
that the explosive charge is correctly petitioned 
and located. The required shape and size of 
the explosive charge are all determined 

ti ■ t ii aifi mn J 

The pile and tube may foitiaBy both be 
cylindrical at the kxsoou of the mte nded 
explosion, so that the explosion d eforms both 
the pile and the tube outward locally, or 
alternatively the tube may initially be out- 




engagement with the tube. SO 

The invention wul now be described in 
mote detail with reference by way of 
to the t ixximptnylng 
in which: 

Figures 1 and 2 are diagrammatic sectional 
views ill u str ati ng resp e ctivel y the shapes of 
the tube and pile, in one method according 
to the Invention, respectively before and after 
the detonation of the explo s i ve c h a r ge* 

Referring first to Figure 1, the reference 
numeral 10 indicates a metal frame st r u cture 
which is to be fixed to the sea-bed by 
securing the structure to tubular steel piles 
driven into the sea-bed 11. One such pue is 
shown at 12. 

Hie structure 10 incorporates a rwrnfrcr of 
vertical pile guide tubes 13 and operates, 
during its installation, as a template for locat- 
ing the piles hi their correct positions whilst 
they are being driven. To assist in guiding 
the leading ends of the piles into the tubes, 
the upper ends of the tubes are beOed out- 
ward. Each pile is thus lowered through the 
rfftrr*p n i I ^* ,> g tube 13 and hammered into 
the see-bed. When the pile has been driven 
in, its upper end is kit projecting fust above 
the top edge of the tube 13, the pile being 
cut off at this level if necessary. Each of the 
guide tubes has intermediate its ends a 

14 and n> 
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secure the structure to the oiks a shaped 
explosive charge 15 suspended on * Hoe 16 
is lowered into the pile to a petition level 
with portion 14 of the tube, is located in dm 
i and it then detonated. The explosion 
i the pile locally outwards into swaged 
or welded engageesent with the portion 14 
o f the t ube, so th at the stru cture b located 
against upward or downward srbuveiucnt tela* 
tive to the pile*. 
The shape and sbe of the charge are 
to materials used, the 
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depth and density of the water, whether a 
swiped toerferenec fit or a welded interface 
fit n requred between the ptk and the guide 
tube, and other relevant factors* 

5 If desired, the initial swaging of the guide 
tubes nay be Ofwftttdj and in that case the 
tube is made from a metal having a sufficient 
degree of watlrsbiHty to enable it to be de- 
formed outward* without fracturing* by the 

10 explosion* so that again a swaged interference 
fit or welded interface fit is obtained between 
the tube and pflr 

WHAT WE CLAIM IS:— 
1* A m et hod of securing to tubular metal 
15 piles a structure i ncorpor at ing a plurality of 
tubes through which the r espe ctiv e pOss pro- 
ject, which met hod comprises locally deform* 
ing each pile outwardly into lightly swaged or 



welded engagement with the e ncircling tube 
by detonation of an explosive charge within 20 
the pile. 

2* A method as ffafattfrd hi dahn 1, *^ r Hn 
each tube is initially of locally increased dia- 
meter at the location of the explosive charge. 

3. A method of seenriog to tubular metal 25 
piles a structure incorporating a plurality of 
tubes through which the retpectrte ptks pro- 
ject, which method is substantial^- as herein* 
before described with reference to and as 
flktstrated in the a ccompan ying drawings. 30 

STEVENS, HEWLETT & PERKINS, 
Chattered Patent Agents, 
5 Quality Court, 



Agents for the Applicants. 
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1 cup ft Th'* drawing l% a reproduction of 
1 *nttl ^ Original an a reduced tcole 




